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(54) DEVICE AND METHOD FOR DECODING VOICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration of sound quality due to a 
concealment processing to be performed when packet loss occurs in the packet 
voice communication of VoIP. etc. 

SOLUTION: A decoding circuit 30 decodes a voice from a packet which reaches an 
input terminal 15. stores in an updating buffer circuit 38 an internal signal which is 
generated by the decoding and used for decoding the succeeding packet, generates 
a concealing voice based on the internal signal stored in the updating buffer circuit 
38 with respect to a non-arrival packet, and outputs it. In this case, an updating 
circuit 40 recognizes that the concealing voice generated by the decoding circuit 30 
is not largely deviated from an original voice, and. then, updates the internal signal of 
the updating buffer circuit 38 through the use of the concealing voice. Thus, the 
degree of noncoincidence in the internal signals generated by a concealment 
processing in an encoder and a decoder is reduced, so that deterioration in sound 
quality is reduced in decoding the packet after the concealment processing. 
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1 

tSIS 4 rS; ^ n:;^^ w - A X - ^ © « ^ Tffl 1/ ^ 
^^^^trc t*!t*®<fr 1 2 IBtt©^ 

T, mUBF^ssif^ji^^iajaax-fflti^iiS^m^bit^SL 

mItB«^T^B£$tli>;/1ir-y h<©«^T-ffli/^ 
h*^e^^^fT^i'5l^(CBfilB[^g|5<f^?&^H-r5.^© 

[m*«6] mmm<D9pnmtmm\ziii,^xmmm. 

fc^ 1 h tl -f^ JlP ^ n;^;: -f A ;^ rS' > zfX<^^ ^tl^/t 

■>h(c?**£:;-r^>^K^^*i}tBA--y77f-sia$nfci*i 

h £D^iiJ«*ta^ L C ^BtPalfi ^£ H-ffiJ-r ^ D 7> tf» 
lElKt^fi^. flntB^^(HlS§«. fIIBD:^lticlHl8§T-|f 
ffly $ n S5 IB B# Pal fi 7i< ^ si S Ji) ;t r«1 J; 0 S o fc « ^ 
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n'rv Vtm^ UT fcttrffi^ra«<othS!l-ett5piijjiii:^ 
«fi!3i*ia5(t^*<®j5 a - H y t b TS« nfciaii 

§^>&^^, fl5IBl^SBf§^<DSM«. ^ifflfiaST-fflt^^ 

W-Cfe-Ba^ftJa 5 S fc« 6 f5t6<7)^?^«#gB. 

[fS«3l9] ADPCM:^^(CJ:^^^a^SBT-$)o 
T. WiBrtgB{f-^*^TFzBa5aST-fflt/i-53§*raai;^j<I-^R 

t)<DT-S)-5fS*:« 5 Sfc« 6 fBm©^^S-^^B. 
20 [fi!*«10] iiJ«Ufc;'?^r.y hA^?,^^©^^S-fT 

*^e.^fi)c-r-5Xx>;/yt. WiBimi8c«^S:ffll'>TWtBl*l 
ggif ^ ^ MSf T 5 7. 7" >y :^ i: *T -5 d t #m t T -5 

[fSsRJSl 1] CELP;^^lC<l:-5^^m^:tr.ffiT-$)0 

S!)li{a^*5<fcf/LP-&fi)c7 -1- (75^31T"^ffl-r ^ 

[W*3Si2] ADPCM:SiE:tci2)«?&«#:&te-e*-p 

T, m%^nm%^t^'^m%MxWi^■^^'M^^<r)^■h\%^ll. 

t-r^m^m i o tBeo«?&a[^:*fe. 
[«*jsi3] mmvrz/'^^vhii^'b'§p<7^mn^n 

x-m^'^^n^m^mn^mm-r^T^v^yyt. ^mm<D 

40 i!)^ib±fS.ri>7.f'v:f^^ mm^mmt^mmi^xm^^ 

[m^mi4] mm^umf)mmLxB:i^mm^'^ 
iYmr^7.y-y-:fx. ^tb^tbrzmm^'om^mm&fz 

50 [ffi^Jli 5] CELPA-^i::J;*^^ffi^:^ffiT-*-3 
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3 

[0 0 0 1] 

mB^<Dmr^mm^m] voice over Inter 

net Protocol (VoIP)^*ffl(/ifc^pr/'^^r5/ hjUflc* 

[0 0 0 2] 

[fie3fe<75S^B] VolP>'X7"AI?CD/'?'5--y h^^JSjififC 
*3^^T. iMlfi§T-«. ^^^10 [insec]^<0y'o-;/i7^ 

[0 0 0 3] eiissic*5i/iT, mm-^nrz/'^o-y hit. 

t^^ii>^isi>rzmm\z'iit-z>rzmif^mnx'$>^A^'s*^^n 

iz^ut. m^x^tzn^v h\zn\.x\t. RSiR^aaicj: 

[0 0 0 4] ^^msti, ^'^(Dnmti3mz^':>x^ 
u^H)^. m^\^rz/-^^v h^om^hi>f'^mk\zs:{Mb 
tzn'xv hic^*n^)«^7i^^). m^x^tzn'xv v\zn 

[0 0 0 5] #<W^««S§T«ffl$nTI/iSCELP (Co 
de Excited Linear Prediction) ;&^(O^Kffl31(cB9L 
TtS, ^JAtf rperformance of liie proposed ITU-T 8it 
b/sspeech coding standard for a rayleigh fading ch 
annei (IEEE Proc. SpeechCoding Workshop, pp. 11-12, 

I995)J (Xi)?l)Sr5lfflt:#'5. PHST^f ffl ^nTV^-SAD 
PCM (Adaptive Differential Pulse Code Modulation) 
;5iC«^Ki!aS(wHbT«. mKK'S. rimproved ADPCM V 
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4 

oice Signal Transmission Employing Click-Noise Det 
ection Scheme for TDMA-TDD Personal Communication 
Systems (IEEE Trans. On Vehicular Technology, Vo 
1.46. No. 1, 1997)J (:S:fflf2)S:5lfflT#«). i/t. 7kHz 
S TOlE^^cif ^ *??^{fr -6 ^^^fJADPCMlC tADPCM 

[0 0 0 6] n'x'y\-u7.mmM^^uomk-)3^<ii 

«^«^gHOMfi£eiJ*. m. 010, HllRl/iai2Sr 
10 -TT/a-yi/iaT-^O, miO. lllll<i:E121i^O«^lHJS§ 

^^■tzfuvownii^, 0iot0iitt&'i?. -^mwL^ 

»^S-CELP:3^5S; t ADPCM;&iC-t?a^-r •5) # iHliiS 

L. it If ^ ^UDff b T^m^fi^ & ^^-r 4 ^^i^Wm^ 
[0 0 0 7] @9S:fflViTti£3l50«^SB©t()f^S:lttBJ 

20 :^«^lO*^^.ig^nSDXltffilcSet>T, A:b«^15A^ 

iHlgSSOOftf^WT'JitaJCDIKHJ^^lOi El 1 Srffl l/^Tf^j^T 

s^^^c^±i;^sg^45^cm^$^^^g■r. nv-yy^'^ 

35««-^lHl8S30*^e)«g$n-5l*lSefi#Sr«ab. ^^/t-^- 
-y hA^eom-^iefl'^®LTt'ifertSB<f-^^'^^lHlSS30 

30 \zm.-t, ''^^m^^^ip^w.■^^tzm.^% 

[0 0 0 8] E10«CELP:;?iC<^ffi^Sl'«k«>m^lllK30 
t^^figfiSJ^. «^[ElgS2O3i:LT^-r:/a-y^0T$. 
•5, CELP:;?ii:iCB8L/T«. rcode-Exci ted Linear Pred 
let ion: High Quality Speech at Very Low Bit Rates 

(IEEE Proc. ICASSP-85, pp.937- 940. 1985) J CS: 
fflc3)t-IBil$nTti-5. CELP:^^lCJ;-5?^-^{t^BT' 

xti%p^. ui&'^m'ri^xmzT.^o h;i'€ii^# 

14 «r«-riSJ^^jS!l(LP) ^Sct roLP«^T-«fiK$ n^LP 

40 )\/^ ^'^w\t^mw^m^t.\z'ii\'!xm^{'c^'u 

v-h.%\z'auo. m\m%^<n>m^{m.. 7w-as:M 
\z=^t>'&.^tz^^<r)-^y-yv-h.\z^Vi\^x^-:r-7V- 

Kn\z'uf£.o. ^z.x. w\mt^\t. PKtimn<D\dy^ 

^^^t^■r^:D-hyy{7\z^f^m^nrzm!t^^- h^^p 
50 tfn^^it)^itbfcm^T^-r. :i(DmmzLx. 
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en^), =sm^-Y^i^ h)\^<Dmmit, ^ign-nr^-y 

[0 0 0 9] iaiOSrffl</>TCELP:^5?:tCj;^«^|Hl 
8S203©|f;fPSrSi§«-r«). *?giffl§T«ffl¥CD;t«e)fCt> 

Bj-rs*^. m^y u-L.fii'^mt\^m'^ht(omi^^m lo 

ZlS<B^^JjD^lHllK75lC!g-r. A;^3«^55*^b!g^ 

d t C J; 0 tt ^ . A :'3 JS^ 55*^ e «g $ tlfc D 7. If « *V1 
& t: i: LT JD»|nlSg75tC jgf. SnmSSSTS 

lgfi^S:-&fig7^;U^lH]K88tCiSTi:ft{C. Aa:^J^^ 

SO^r^TLTrtSBfl LT^gl5<7?/\*-y 7 7 lH]?§35IC!g 

^bfcLP<s3gcS:ffli.iT^^7^';u^'$«fi£u. iimmm 
n■h^ibm■^nrzmmm^x^z.(Dy ^ )v^^mw>-r^z.L 

ICJ;0^^*«^L. tb^3^^90(Cig-r. LP^^^a 
(i). i = l.-.p<!:-r^<i:, «^W^x(0«l5!)lSfi^e(l) 
*^'i:;^:ST-it»T^-5. 40 

[0 0 10) 

l-l 

[0 0 11] ^(l)^5^fT-r-5/i*lC. ia*<^a^^?&x 
(t-i). i=l,-,pttAm:'3SS^80€:^LTl^gBfi^<i:L 

Tns5cDn5/7riHi8S35icsffl$n, ^^;■.s^c^t^l:TAtb 

:'jJS^80S:^L.TK*-j2iStl-5o d CTplSLPfiSSc©:;^ 
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fcLPfii»«'ffSfflt»-&. Attl*«B^80»i. J)DS[|hI8S75*^ 

e jg s n t sftigfi^ S: i^scfs^ i: b xnsB W A- 7 7 IHI 

gSSSICj^La;^^--^. ifc. t;->5'^ajIelK68d^e>§l^ 
e y iCiJeo T^I-aS/N* «;/ 7 r iHlKSS*^ i^m^tltz 
jg^Sa-H/^^i? hJP*rtS6«^tUTh:<v^^»!lllIi868 

ic^g-r. M«c'&fi£7^';i'5'iHiss88*^e.ig$nfcja5feroa 
n'SP^p^^mnt uta-;/ 7 7(E]gS35{c*fL.ai:^; l. 

^^(OnTv h©m^^lC^©«^g^*A^LT^fig7 
^;i'^'[H]SS88tC!g-r. ai:'35@^90«. •&P£7-< JU^'IslSg 

88A^?.^g5n;tm^i^?^^ai:^-r-5„ celp:^jCt-«, m 
«n-s>X'<i7 h;utr-i7S:^isi-r'&7^';p^'^JST-5c: 

[0 0 12] 011«ADPCM:5^©m-tSslCJ;'2>^-^leIS§3 
OCD«lfig««JS', tt^[51gS204<i:bT5^-ryP->5'l2iT$) 
•5. ADPCM:i&iCtC||bT«, roverview of the ADPCM C 
odingAlgori thm (IEEE Proc. Of GLOBECOM' 84< pp.77 
4-777. 1984) J (35:S)54) tCtEiJ^nT^^^. ADPCM:^!^ 

ggT'f^^fbTs, ^JK\zn^\t-l:%^ntz.^ti'^^^m^-^ 

itmmnmin±^p^m^^xAti^p<D^mmn^sf 
nr^. mm^mxi-i. f^mtmmtm-(DW}Vfxj'm 

tt. S(f Lfcg^<bt5F^SrfflliTg^{kWXir-;U7 7 

:inib(Dm'^<tmi^mm:w^'BP^m^^xxt}^ 
p<o^mm^t:mn'r^. mmzm!t-m&^itxmrcm 
'j'im^mmz^mmn^mKxn^mp^n^, 

[0 0 13] 'AiZ, Elll$:fliliTADPCM;^^tri;-5^-^ 

ai:'3??^*<f#en^>ADPCM:3&^S:A^r-y h®(i»rjiffl-r 

SttlXO. j£fi^fblHlS§95<i:7.^r-;PjgjrslHlSSll0(C^S 
95<t Xir-;PjiJtvlHlS§l lOiiSSSiJ twin SSI 15<i:jgJr^^jay 

iHi8Sio5icit-ro mm'¥-it^m9i\t. 7.^-)imit^^^\ 
jgsnfcA'ir"/ h\z^t^ni>^n^^m^itr^:it\z 

<t 0M^i-ff-^dq(k)&1g^L, »ng:[5IgSlOO<i:jgJS^jfl!l[el 
S§105(cai;^j-r«>. A:^JS^557!)^e>!g^tlfcn7>«ffi*^* 

:^T*, 7.^r-;Ujif£;|5igsiio«, A:t»«8^=^50*^e.fflE$ 

h tc-^^n^it^i (k) tmmmm^^\\5A^ 
<bm^nrzx\d- vmm%^aiM'&m^^x7,'r-)i'm 
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mm^^m\ (k) ijg^wiejjgxy-^u^SyuCk-i) ti&m 
7.y-;i/^^yi (k-1) ^ffl(/iT;*:^T-ttgfr2). 

[0 0 14] 

y(k)=al(k) yu(k-l) + (1-al (k)) yl(k-l) •••(2) 

[0 0 15] iidT. ^^Jklc*J^^-5igiJfx•^-;^^Sy 
u(k) i:fS:m7.^-)l^^y\ (k)«. fi5gS*«6fc^^iJkfC*3 

[S3] 10 
yu(k) = (l-2-') y(k) + 2"' W[l(k)] -(3) 
[0 0 16] 
[^4] 

yl(k)= (1-2-') yl(k-l) + 2"' yu(k) -(4) 
[0 0 17] W[X]«X^?l3gci:-r^MSTfeO. f-sb^ 

J[l-2-']ap(ifc-l) + 2-', \ims{k) 
[l-2-']<ip(*-l). 
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« , (3) i (4) -CtHE L fcyu (k) <»: y 1 (k) * |*gS8^^ t L 

:;^ir^(3)i:(4)Sttgr2.IStcfi-9->y;KO»Sc 
yu (k-1) ty I (k-1) t VXm^Kliit}i&^iOt)^<oKtl LT 

PbI, ^(3)<»:(4)<OM«fS:f7ntt)ncl'^. jSKSHWIhIKI 15 
;^ ir- jpfi%&y (k) :^ tf- H Mti^l&a l (k) * H-gfT 

[0 0 18] 
[gc5] 



al(k) 



ap(A-l)>l 
qp(i:-l)sl 



(5) 



ap(lt) = 



Z.ZT- 

me] 

-«JW(Jt)|>2-'<f/»i/(Jt) XW: ><*)<3 



(6) 



[^7] 

dms(k) =[l-2-']dms(k-l) + 2-'F[I(k)3 -(7) 
[SC8] 

dmKk) =[l-2-']dinl(k-l)+2-'F[l(k)] -(8) 

[0 0 19] F[X]«XS?ISci-r?)KSTSO. 
«e>rc5^-:^;L'<£#M-r-5. Sfc. C«[518S115«. SC(6) 
~ (8) TtfS Vlt^Snap (k) i dms (k) t dml (k) t^g^aSfi^ 
i: L'XXmtltQ^ZOii^imtl UT^gBOJA-y 7 r 08835 
tCgfIL> ;^lC5S;(6)~(8)i&H-^-r^^(CBfl+)->yjUW 
^lSap(k-l) idms (k-1) tdml (k-1) t VTmu^Xtiiti^ 
^80*^e,A:^LT^ffl-r^. A:^^^^55*^e.jg$nfcD 

*f-r^iSMsas<^rBT. ^(6)~(8)(7DMiiT^&tf;^t^D;^£i'>o 

«^dq(k) iLXm-h1^=^%^-^^\^X^m<onv 7 T IEIK3 
5*ie)je$tlfcii*©5^jB!Hf-^se(k-i). i = l. 2S.t;fii 

b(i,k)= [1-2-'] b(i.k-l) + 



[SSI 3] 
[^1 4] 



30 



jjDginKiooicjgr. 



*«^»{f^dq(k-i), i = l," 
^JkcD^aOfi^se (k) <&fhg b 

[0 0 2 0] 

[?S9] 

9e(k)=2;o(a-l)ir(t-0+jez(Jfc) ••• (9) 

[^10] sr(k-i)=se(k-i)+(iq(k-i) -(10) 
[^11] 

sez(k) = |;iKi,A:-iy<j(^-i) ... (n) 

M. 

[0 0 2 1] Sfc. a(i,k-l)tb(i.k-l)«^?ftl^ifc-f * 
0 , dq (k) tcStJ^^^fc J; 0 a (i, k) ibd , k) tcMSt ^ 

[0 0 2 2] 
[^1 2] 
sgn[dq(k)]sgn[dq(k-i)], 1 = 1, 



a(l,k)= [1-2-'] a(l.k-l) + 3-2-' sgn[p(k)]sgn[p(k-l)] 

a(2,k)= [1-2-'] a(2,k-l) + T'' sgn[p(k)]sgn[p(k-2)] 
-f [a(l,k-l)]sgn[p(k)]sgn[p(k-l)] "(H) 

|a(2,k)|<0.75 



",6 
(12) 

••(13) 



(17) 



[^1 5] p(k)=dq(k)+sez(k) 
[fCl 6] 

\2s8n(x). |r|>2-' 

fib. 
(SCI 7] 



(15) 



(16) 



[fCl 8] 
|a(l,k)| 51-2^-0(2,*:) 



(18) 



50 



tL, sgntx]«xCDt3F^€-^-r. ilJ&^ilfliHlSSlOSti^ 
;t, j£ffl;^{blel!S95*^e!g$n/tdq(k). ie;(9)~(l i)T- 



( 

9 

th^U^cse(k). ^(12)~(l4)-pihgCL^ca(i.k)tb(i. 

a b , ICS (9) ~ { 1 4) ti-SL-r ■£) BR ic sa-y > y;i/©ffld 

q(k-l)tse(k-l)ta(i.k-l)tb(i.k-l)i:bTffiffl-r 

jiJC^ffllilS§105<htii:^)«^90tC)g-r. tii:'3jffl^90tS, 
iD»[5]gSlOO*^eig^n75:a^^^€rtti:^-r-5. j^, ADP 

I(k)cof^i5i3t-. jS4a^{tUfc{t^*^-fD$,-5>mj/h$ 

[0 0 2 3] iai2tt«i^^J-SiJ:&S5;©«^g§(Cj:*a^lHl 

SS3O««)7)c0iJ<&*-r7'o-y^EIT'$.-5. S^^fl^CDt? 

f^«W?^i^rS;tC ITU-T G. 722:5^*5$. 0. 0iJA« TTkHz 
Audio Coding within 64 kbil/s (ITU-T Recommendat io 

nG. 722, 1988)J (3tffl55) ^#SST'$2.o 

[0 0 2 4] -Aiz. mi2^mf^^x^^^m:^^iz^^m. 

sitito. is,mm.mnmm6ti^wmm^mmnzm 

m6iiis,mm.m.n^mnzm-r. fs^^^^iiissee^ie! 
m^m^Mmi\z\t, igio^0iifc&/rs^L^:CELP;&sc 

•^ADPCM:;&S*«jgfflT'$-5. {g;^Jffi^^lHlg§66«, A:^ 

iSS^121*^?,§ttlXofc/'?^r-7 h^ffll^^T, A^'jSffi^Se 
e-^^nrc □ Xlt$BtcSe-3 T{g;j^jS^«(0iJ^{i4kHz 

^?&^i^Jra^(HlS§43(ci®-r<, Sfc. Ai±!;^^Q^80S^:;^L 
Tl^a!{M^<7)g§^^1-g|5c7DA'-v7TlElS§35<i:fT7kc>o iS5 
?&^a^lElSS67l±, A;'3ig^l2l7!)^e,/1ir-y h^SttlX 

0, xtim^i6t)^<bi^^ntcaxmwz'iit'3x^mmwc 

m(m^iimz&L±) izMft^-r^^mmn^m-r^^^o) 
w.^'Sp^mmi}\}WJsim2\zm-r. ^ 

>yj>i7'L. C:ni-j£^^m^lHlS§66*'>e?g^n/c{g; 

•r. til:^)SS^51«»*|!cliD^(5i8S43A^^)iK^fnfc/2;»fiEO 
[0 0 2 5] 

}'a7.t)^^urzm-^izmmmm^nuoxa7,mm'po 
m^<Dp^mm^t:m^^xmmt'pm^i:mj.om'^. i® 
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mmmvrzm<DA^y ho:>m^xm'^izizt\.mmi)^% 

[0 0 2 6] *^?g<Dee<jti, /^^y \-a7.ii^±crzm 
■^iznt:>n^mmmmizj:^^m<r)9i<t^i^±r^z.t 

[0 0 2 7] 

10 mm^m^r^rzti)<D3^m] ^^m<nm<Dmpmn 
m\<j^i^')iz. m%i.m.^x^'^^fv^n>TyV<o^^x 

m<D)\^y V \zn^s-t^mm.%^^~-^^\z^\%\.tzn'r 

yVti^h^^ti>^mm\(r>Z^)iz. MIBraR^I^<&ffl 
t.iTWffil^gB^^?&Mi&T-r -5 ©40 1 38) t 

K^^i^fldiBA'-y 7 T \zm^^t\fzn^\%^\z^':5\^x 

4fi£bTm;'3-r*«^|5I!iS(01CO3O)i:. tttBtt^IsISS 

»3t?^<k \^Xmznm^Xm%i.ny Z> y ©rtSSIt ^S: 
MiSf-r^H«TlElSS(|gil(^40) t^e^TVi^. 
30 [0 0 2 8] *^sjOM2C0^^m^^S«. iiJ^bTt 
/t^r«y h*^e,W^O«^S-fT;^t^?S(05O33) m 

#&(05©33)t. MfB^SiJ«*<asebT®c:5S#Kg 

&f+jiit--S)¥g(ig5ro20) <h. fl(ife^FBi:g75«^«)^i*/i 

f^nt ^^ICtfltSl^gBm ^ Sr^Jg-r ^^^(05(^33) t 

40 '^'^'^^\\i^mzi^.^^xfR•&m.fiino:)•:ruytl^'SLxm 
- A X - iS' * s ^ -r -5 <h ( - snis ^ ^ T 4 fiK ^ n g ^ 

(EI5<©35)ic^*SU. E.-:^, ^iiJ^cD/l^r-y h(c^^J^;■r 
^^T3feB£bTai:'3-r-5)m-^[mSS(12!5(D33)<i:. n'r y Y 
50 8g(|gl5©20)<i:£:il^. tfllB^-^lElSStS. 85IBP7.lt§C 
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[0 0 2 9] *^?«W^3©«^ffi^S«tt, f^20)9P 

Rgfife'ttaj^bTA^r h LT fefijiBi^rasron- 
[0 0 3 0] *^HJliCELP^r^-^ADPCM:^^(DJ:-5(3jg 10 

)\^'$'(7:>mm-vmm-r^m^<Dm.^=BP^-^^. adpcm:^ 

.tptc^Hb. ADPCM:55S;o«-&fc«^aiMSTffli/i^ 

CO 0 3 1] 

[0 0 3 2] /tir.;; hroDX*^Sfilt^^b:t« 

^ cDlgi|i7><>c € ffl Srffil e /j: 1.^ J: -5 (*qg|5{f ^ tc 
[0 0 3 3] 

i^moymmo^mm] mMi^ibmim^^x^^^t^izm-:^ 

<mmm\z^^m.^mmt:^m-r^, gn^^^Hjcomi 

I2!3«6-^ . CELP:5^<i:ADPCM;^^TMif |5IS§40Sr*3^ b 

^ b ;t {f ^ $ ^fiJcT ^ «^5i-f)«^:3&^ 

-CM»rIlISg40<&^Jlbfc^^CD>^D-y i7|2IT-*-5o 135 

it. ^^m(om2<Dmni^m<o±i^mi$.imf:foyif so 



2003-316391 

12 

H6t07tt, S^m^lHlgS33J3CELP:&J5;tAD 

Isl8S33JC^igc»fiJ ^ nT«^ bfcffi^A^ 

[0 0 3 4] 01*ffl^iT*5E?^IC«-:3*<micOffi#g® 

t^Ui>(Dit. A*-;/7 7ls]SS35*<HSfA'-y 7 rlHl8§38<i: 
Ig»rig8S40fC®^»;^e.nTti«>,*[ro»^T*-5, 

it. a7.mmm.nmmoui^\z^^^moiimfSi/-^y 
7 7i5iK38(rfejg-r. mnmmoit. H«rA*-v7 7ifi]ss 

38i:l^gBfi^©SS*fT/j:'5. S«rlHlK40lC** b 

xmn^p^m-r. mi^^simoit. Atii^=Fio:f}^im^ 

A^e-ig^Fnrcm^^^&Srffl^^T, M»i/N*-7 7 7lHl8S38A^ 
e.lS$n«.rtgB«^*Mfrb. JESibfcl^lSPfi-^SrMSf 
/N*->'7 7lHlS§38(C)It"o MfrA*-y 7 7le]S§38«> A:^SS 
^lO^^e-M^tlAcDXlf^AVt-ir-y ht^^<&^S-r^^ 
it. HST^nfcl*3gBffi^$S«ilH]SS40*^bSl^5lO. m 

^iHi8S3o-e w^asTfiEffl-ri) ;t * icsst b T * i^^aBfi 

^ig^tfe;^^. mm^mmt-r^fzisbiz. /t^yh-f)^ 
mmvxm^i^tz^. :iff:>m^m?.itm^Lrz^^-^'ry 
hizmvxxituK. mmvxm^vrzm'ik(D/-^iry h 

iZ^LX<D^ntJ.^:ii:'hX^^, 

[0 0 3 5] ia2^ffll^TCELP:5^<£ffl<rifc«-&(73Mfr 
InISS40 (E2T'«H«rlHlSS91t bT^t") ©ibfPSrUiB^ 
-r-5. :i<DS«rIsIK91«CELP^it<0^?F^{btl^«CD«as 

imj.^h<Dxho. cEi?:^^<DnmtBW<Dmmitm 

ttHO. ]^S<I^M»lHlg§72i:LP(ElK7ncST, A^'jSS 

:^iPfi^i)tmiHlgS72«, A:^3l^^51*^^>it$tlfc«^^ 
PA^i. •&^7-i';i'^'liI8S857>^big^nSjiACi^S<f 

S:^iS5^tlT[Hl8S65itf->5"^i-WlHlSS70lC«g-r. LP1h]SS71 
A:'3SS^5l7i^^.jg^nActt^^^^*SJ^^ffi!iaP)^^ 

tfrb, ^mvxmzi?w>^<Dwmtiim.^^nu^. t. 

tz. «^ bT»fc«^{k:LP»»c€-Wai^i-WlHlK65 1 fcf 

"f-^mm^^wt-^i^y ■<)i'i$'\Bim5izm-r. ^m^Vr^ 
m^it. §emEnmm^mi2f)^'bm^nrzmnm^m.^ 
mptL?^mit>^i=>m-^nrzmTiti?».^^m\'^x. m 

tz. z.<D^mmn'&i]m\Bimiit\iy9-»m^^ioizm 

To e-y^^t(fIHIg§70«. ]^S(i^?)SmiHlgS72A^?,t#fc 
MSSf <i:LP|El8S71 *^ »fcft^ {bLP^ISc i A 

tB^Sg^ 1 21 bT^I-SPOJHff-'t -y 7 7 08838*^ ^# 

^ttjttib, *fjj;-r*t:-v^if-^^fi-#-r5. iD»!Hiss75 
tt. ^Bm^^si^m^fi^ibm-^ntzmmmnti^y^^Vx 
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EiK7o*^ & jg s tifc t! 'j'mmm^ t. €3jn^-r s c t 

tLTne5C0HfrA'-;/7 7lH]S§38lC)g-r. -&fi£7-c;U^ 

L. C«)iK»(t^*fg»{i^«SLlslK72tcag-r. 

lHlK38i:gSt--&. Aiii:'3SST121«. i!)D^lHlSS757i^ 6 

•y5^^^«TlllSS70Tffiffl-r.5l^gB<i^S:ng|5©M»rA*«y 7 

[0 0 3 6] S3$-ffli.iT. ADPCM;55CS-fflVi7t«^rojg 
SfliIgS40 (03T«MSflHl!S92i:LT7R-r) <0»)f^$:Si 

«as$'fT^j:c)fccoT-s.i3> ADPCM:^^(^^^#^bg^*rol¥ 
^ssttno, M5^iHiK76tcig-r. m^^^mt. m^- 

sigs^x-ir-jUjijstHissiioci^g-r. iS^ft^fbiEiKgs 

tS, X'ir-;|,jij$;i5iggiio*^6!g$nfc7.'y-;i/^Sc<& 
0,tjS^S?zi[H]?Sl05lctti;/3-r5o 7,^-JHSlts|H]gSllO 

«. l:^^bl°Iss25A^e.igsnfc«^<li^^^^Jia$|JWlEI 

t, 7;^r-;P<^^y(k)«. Xtf- KSW^igcal(k)<i:iS 

*aaibfc^(2)~(4)Tti-g[t- c^mssiio 

«. a: (3) t (4)Ttf»Lfcyu(k) i:yl (k) S:Atb:^SS^ 12 
lA^^tt);^L, nSBcoMSr/N'-y >'7lHlSS38tc#«L, 
IC^ (3) t (4) th^T ■& tc WtJ- > :^;KD^^yu (k- 1 ) 
tyl (k-1) i: LTSy^Ata^Jffi^ 1 215&^ e. UTfiEfflf 
■S. jSaftiJffll[ElS§115«, maibfciC(5)~(8)^ffll.^ 

(k)*^b7>k'- H©Jffli<^®:al(k)^ff#-r^. ^fc, CO 
EBS 1 1 5«. ^ (6) ~ (8) T-fhm b fc«g&ap (k) t dms (k) i: 
dinl(k)<&Am:^SS^12l7!)^e.ad^)b, nSewJSffA'-;/ 7 

7 msgsBtcjg b, j^cic^(6) ~ (8) ^f^w-^^mzm-^y 

^;KO{^Scap(k-l) iidins (k-1) tdml (k-1) i bXSl/A 
l±J:'3«^12l7&^e.A:'3bT^ffl-r^). jiJS^JH!llElKl05 
«. )S»l:^{k[Hl!S95A^e,?g^tlfc^»lf^dq(k)<hA{±i 
:^Sffl^l2iA^^,jg$n?tj§*ro^zffl{f-^se(k-i). i = l, 
•••,2<»:j®*«^»{f^dq(k-i), i = l . 6<S:ffl tiXmiSli 
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b&S; (9) ~ (1 1) fc J; 0 ^lEiJkro^fflil^t^se (k) ^Wc% 
b. ingEHISglOOlcaif . fifla>b;^:J:-5tCa(i.k 
-l)tb(i,k-l)«^jffl«Sc-e*D. dq(k)fc»^*#a(i.k) 
tb(i.k)icSSf-r-5 (^(12)~(14)) . *it. croiHlgS 
105«. jJ6fi^<klHlK95*^f,«g$tlfcdq(k), SC(9)~(1 
l)Ttf#b^cse(k). ^(12)~(14)T-H-ifb;^ca(i.k)i:b 
(i.k)<&. Atb:'3iS^l21*^rbT^1-Se<75HllrAy7 7lHl 

iS38iiigb. ;^iciC(9)~(i4)*n-^-r^isjcmt}->y 

;U©<ldq(k-l) i:se(k-l) tad. k-1) i:b(i. k-1) L bTfie 

SrUDS bXtffc^^^?* Sr ji>t>^ffl!llll?ll 05 i {±i:^Sffi^9 
OtC^gf. 

[0 0 3 7] ll4<&ffll.^T. ^^:»fJ«^:^^€rffll>fe 
^^<7?M«ilEl8S40 (|214T-liMSfilHl8S93<*:bTS-r ) © 
ibf^^Sriai^-r-S). C:CDM«TllI8S93ttlTU-T G.722IP<D1= 

^»w^f^^t;^:lwl«lo^aaT-fT/^c5fcroT-^.o> itu-t 
G. n2^(on^mmm\:num\zm\.x\t. m^u-x 

20 0, ««^^f"Jll?S43JCig-r. A:'3«^56tt, DX««S: 

^fT[E]sg93n^sn^j!as^fTn£'5. m^^^mmz\t, 
m.m^t&m&ikmm^^^m-r^i&w^mmz^m-t 

7MfrlHlgS42i:e^^A'-y7 7MfrlH]gS4ncjg-r, iiS^ 
J^/N*-;/ 7 7MSfE]SS42<i:iS^«/\'-y 7 7M«rlElS841«> 
02. EI3C§«*bfcje«TlHlKS:ffl^i-5:ii:*«T^-5. 
f£^^>'N'-y7 7MSTle!Sg41tt, ^:®»fiJlH]SS437i^e?tS 

30 nrcm^m.m^=tif^mfr^c ^(Dmp^^mn^^ Am 
1 21 brnsBoMff-''^ >y 7 7 mssssigsf 

iS«i®/'?-y7 7M»rlHlK42«. ?&l^«-«dlHlgS43*^?> 

Aai;'3^ffi^l21<&^^bT^1-gB®MSrA•■y 7 7(iIS§38i:^t 

iairom-^|HlK30<kbTlll2<D«^Ie]8S<&ffll.V EStIhI 
8S40t bTlll4<73MtflElSSS:fflt,ifcil'&, Ell cO^^IhJSS 

30*^ e. 0 1 wHfi 0^40 tc«^<f ^ ig-r « T- < , 

01 2ro<a«i^m^ls]SS66XfHf $ nyj:<£««^[f #*iS 
40 Sig4(©fg;^^A*>y7 7SSrle]S§41(C^b, 12112COig^ 
^^t^lH]8S67T't1-S:$nfcia^m-^{f-^^i£SE14(75ii5 
»^/N*-y7 7HfrlHlK42tC!S-r:i<hfcT-^S. cntrJ: 
0, BI4©««c^^fiJ|518S43$^*T^. «^«S:<i;MT 

[0 0 3 8] las^ffltiT. *:^BJtcS-r)'<m2<75tg^S 

mtmui>(o\t. mm:^^<D^^mmoi)^m.^mm3\z 

50 -5. A:^SS?10«. DXW^€:a^[H]?S33mi-lcnXti- 
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IS 

^ <&fT/j: IS sBis^ ^ ^M-r ^ . 
[0 0 3 9] 'A^zm^^mi(Dmmm^m6tm^^m^^ lo 

■&©«-^lHl?S33 (EI6Ttt«-^I5IgS200i:bTS^-r) (OK 

i^^mm-Ti), m\oim^^TmmvrzW^(DCEi?:^^iz 

^^Jil[HlK68 -I- [5]S§88*^^* ^iElHlSS64 1 

R D 7, 0^ itri^m ^ S 2, A ss? eoAt ji jn $ n 

i:tf-y5"^zSJlHlK69i:^eg7-i'JU^'lpI8S85t'afr. 20 
^S^&ffll/i^. Sfc, If •;/5^^ffl!llElSS697!)it^5l5<^t!-y5^ 

[0 0 4 0] M\z, '^iS.y^}Ui^mm5ffi^^<o^i&y 

^\z, -t^y ^ Jills' <Di?mmzx^i7 h ji^<^^^^ low- 
ib\zt^9m.^'ii:u^xt^hy 'OVi'^) >if^nuo^ 
x$)^. 7.^^ h)v<^\^(Dwmt:^^ii\^x, m7L\t. 
LP^.ma(i)tce ' ^mnT>b^ii\z^y)y.^i; h)V<D\h 
^{&mri>:fsmmmx^i>. z.z.x&<\x^i>, z. 

rzii>i,z±ci,^m'&u^(D^-z-mts.^^&mx'^i>, 
[0 0 4 1] 'A\z. mi^m^^x. M)pcuyj^^mi'^rzm 
■&<Dm.nmmi mix\tm.^^moitvx7ri-r) <Dm 
i^^mmr^o m 1 ^^ffl^^TiftHj bfctje*©ADPCM^r^ 
\zjii,w.^mmQ4tmfi^<D\-i- T^dr-juiusisigsi 10 

i:)iffiSiJffll|H]SSll5i®J^:^jft|[HlS§105*t§.irX^r-;i/jg 

mmm 1 1 tmmmmmm\6tmtt-^mmmQ6{zRt> 
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^r-ji/jgjr>iE]g8i 1 1 <»:)ia*Ji9iHigsi i6i rgaiussio 
ssiiotsnt'Swtt, A:*j^^^607!)^e>ig^nfcitiffli^m 

^*^46fcKrBl (fi^J AtfJtlSOSinsec) TSfliS LfciC (3) .h 
(4) <7);&ja<D^|i2- ' ^2- ' ^'>L;*:^ < bTtfg[-r-i>-* 
T$.-6. cne)<DfiE«:;*:#<-r •&<!:, ^(3) t (4) (OSSi 
Tyu (k) ty\ (k) *^iai*^ f>SltSi^»S:'>f<t < T-^ -5/5: 

MT-g)Ci:*tT'^-5. >iS$iJtaS(sIgSll6;!/^tS5t5<Ojg«SiJ 

iflisiKnsts^itswtt. xtim^6ot)^^m-^nrzi^m 

^f^^^<^lsf>^ls^rz\Bl^$>^i'^^tm^&^m?i.xl.^rzm■B 
iz, j'it>Mtbrzm^^m^\t9cm<05msec)xmmvrz^ 

(7) ii (8) CD*>a<D^g:2- ' -^2- ' €r'>L:^€ < LTtf^T 
•5,-^T*-5. :Lnib<om^±^<-t^iz, ^(7)<i:(8)OD 

MtfTdms (k) <hdml (W^^jg^A^ ^§lt-5^SS:'>;^t < T' 

®jS?-jffllHlSSl O6*tS£3l5(7)jlJe^S0lHlgSl 05 tS^i-S O 

A:^Jg^60*^e.jg$nfcffaJiBm*<^J«)ffi*:tlHlK 

(Caj A JfeHOSmsec) (1 2) ~ (1 4) co;&ia6-^ «#|gc2 
■•i:2-'i:2-'*'>L:*:^<LTthS-r-5.*iT*.5. Ctl 
e.©ffl*;*c€r<-r-i)i:. JC(12) t (14) ©HSiFfTb(i. k) t 

SSI 1 1 tiiSSiJfflllHlKl 16iJiiSC^fflyiHlKl06Ttf !^toT 
-5. 

[0 0 4 2] ES^fflt^T, ^^%%m.^ii'$: 

t^iTttt L ;tti£*cDffi^*iK»tim^ J: ^ ^^iHlSS <>: 
^<Dtt. fg;fflFi«a#lHl!S66i:i«»«'«^lHlK67*i$^f£ 
^iac«#lHlK81<tii!«*S«^lHlgS82IC«*5:3fc*. Rt/ 
p;^lEl»<Oti-a!l*Sl^i&SttAn^A:^;ig^6075iiij[iD^n 

mmiizisiwmm^mm2\zig-t. &mmm.^^mif)^ 

t^>im^n^n^mf(^mzit^cx\H^mn<Dmm^nuo 

[0 0 4 3] f^, ifc:^BJ<Dm2®a^S®tC*3liT. m 
Tli-5Erp1'©PtrBlS7!ii^»i)^i6fcS$ («RJ;^{SlOinsec^ 
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[0 0 4 41 

[01] *:^BJ(cS^'<miro«^«^^fi<0«fiKCajSr5^ 
[02] *5!^JrSt?<mi<osj&a^^gi:cELP:^«* 20 

jgffl Lfc«^WMif lH]gS40OfllfiECsjS-*f y D >y i7 ET- 
Sriiffl U;fc«^<OM«f lElK40<Ottlfi£eiJSrS^-r y'n -y i7 H 

«^::5^<£iSffl b:t«^wMff [H]SS4Oc73*Sfijc0ijS:^T:?' 

[05] *^B^lrS-r)-<^2©«?*^^«eo«Sfi£eiJS* 
-ryp-;/ i7|a-e$)-5. 30 
[06] *f!HJ(;:a-^<^2(DWI&«#^Bf3CELP;&iC* 

-5. 

[07] 2|s:f6?«tCSO*<^2C7>^l&^^^®(CCELP;&^S: 

mm bfc«^w«^lHlK«)«ifiK«aj*5^-r:7D 0Tab 
•5, 

[08] *^ajtrS-r)'<^20^^a^gBJC^«E»SiJ:^ 
Tab -5. 

[09] fie*:&^tc»cJ<«^«^g«©18fi)t0iJ*s^-r 40 
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[010] 9E3l5:5^©W^S^SSI-CELP:5^SiifflLfc 

[011] tte*;5iC©^^a^StfiJcADPCM:&«*jgfflL 

fc«^©a#i5iKro«}B£fifij *^-r :/ p i7 0T' 4 , 
[012] '<s^m^^(r>^'fi^^mm\z■^^^n^%^mm 

Lit«^©ffi#lH]SS©«$f£eiJSr5^t-yP i'ST-^S. 
[t9F^®iJi?R] 
10, 55. 56 PXlf^A:^Sg^ 
15, 50 n'Tv VXiiW^ 
20 PXH-S:l5iSS 
25 a^^blHlSS 

30, 33, 200. 201. 203. 204 a^EK 
35 /N*-y 7r[ElS§ 
38 SgrA'-y^TlHlK 
40. 91. 92, 93 MJSriHiBS 

41 <g»^/\*-y 7 7MffI51gS 

42 iii^«A*-y7TS«rISlK 

43 ^^^fJlHlSS 

45, 90 W^tB:*J«^ 
51 a^^^A;^3<ST 
60 H-S:*S«A;bSS^ 

64 ^ililHigs 

65 «ilS»«TlHlK 

68. 69 e-yf^^SlIlHlSS 

70 \±-y=^9s^m^ 

71 LPIelgS 

72 i^lifS^^SlElSS 

75, 100 JJDiClHiSS 

80, 84, 120 rtg^if-^AtiJ^b^^ 

81, 66 ^^im.^misk 

82, 67 SS^^a^lHlK 

83 ^^Jra^lHlSS 
85, 88 HISS 
95. 96 ieS^^<t;lHl8S 
76 H^^lelgS 

105. 106 iir£;^ia!iiH]gs 

110. Ill X^r— JUjiJr^lElSS 
115. 116 iiig$iJM[5iSg 

121 >m^xm■hm=^■ 
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